INTRODUCTION
The documented worldwide increase in the number of physicians expressing discontent with their profession has received much attention 1, 2 . This increase in dissatisfaction has been linked to higher levels of physician burnout 3 , mental health problems 3, 4 , rapid turnover [5] [6] [7] and a substandard quality of care 8, 9 . In his conceptual model, Donabedian 10 defined three components of quality: technical quality of care, interpersonal quality of care, and amenities. Technical quality of care describes the extent to which the use of health care services meets predefined standards of acceptable or adequate care relative to need, i.e., patient receipt of the recommended care.
Interpersonal quality describes the characteristics of interaction between provider and patient. Although the association between physician job satisfaction and elements of interpersonal quality of care, such as patient satisfaction 11, 12 , has been described, the relationship between physician satisfaction and technical quality of care has not been established. Only a few studies have investigated this relationship, most of which have focused on the prescription of unfavorable drugs, with some demonstrating that dissatisfied physicians had riskier prescribing behavior 9, 13 . To our knowledge, no study has examined the relationship between physician job satisfaction and the technical quality of care rendered during the treatment of multiple common diseases. 10, 14 Recently, physician resignations have resulted in a number of Japanese hospitals curtailing or even failing to provide services. The problem is now recognized as national in scale [15] [16] [17] . In a recently published bestseller, the author, a Japanese hospitalemployed physician, described the problem as a "go-away-strike of hospital physicians" escaping from hospitals because of a decrease in motivation and excessive workload 18 . The wide scope of the work environment for Japanese hospital-employed physicians is unique, encompassing in-and outpatient care as well as emergency cases. Since Japanese patients visit physicians twice as frequently as those in the US 19 , many physicians see 30-50 outpatients per half-day session, and are often subjected to a commensurate degree of pressure. Night duty requires attending to emergency room patients throughout the night and is technically scheduled between regular daytime duties resulting in duty shifts of more than 32 h. There is no shift-work system, so physicians remain permanently "on-call" for their own inpatients throughout the year. They are also paid a fixed salary that is reportedly about one-half that of private practitioners in the community 20 . The conditions described above led us to suspect that hospital-employed physicians might compromise the technical quality of the care they provide.
In this study, we examined whether the job satisfaction of hospital-employed physicians was associated with the technical quality of care, with a focus on process qualities, delivered in the management of the chronic conditions hypertension, type 2 diabetes, and asthma in adults in an ambulatory care setting.
METHODS

Study Sample
Participating hospitals in Japan were recruited non-randomly through a mailing list obtained from the Japanese Society of General Medicine Interest Group and several closed mailing lists of physicians. In consenting hospitals, we recruited a convenience sample of internists (excluding junior residents) identified through their attendance at an internal medicine case conference and asked them to provide written consent and complete a self-administered questionnaire (physician survey). Hospitals with only one or two participating physicians were excluded from further participation owing to concerns about the protection of physician confidentiality.
MEASURES Physician Job Satisfaction
Physician job satisfaction was measured using the global job satisfaction (GJS) scale, a five-item global measure for job satisfaction taken from the Japan Hospital Physician Satisfaction Scale (JHPSS) 21 . The JHPSS is a measure of the job satisfaction of Japanese hospital employee physicians developed based on the Physician Job Satisfaction Scale of the Society of General Internal Medicine Career Satisfaction Study Group 22, 23 . The GJS contains statements describing how the physician feels about his or her current work situation globally, e.g., "Overall, I am satisfied in my current practice," with a five-point agree-disagree choice. The full list of items in the GJS is presented in Appendix. During development of the JHPSS, the GJS indicated good reliability (Cronbach's alpha= 0.84) and face, content, convergent, and discriminant validity 21 . The GJS score is calculated by averaging scores for the five corresponding items (from the 1-5 scale), with higher scores indicating higher satisfaction.
Quality Indicators
Quality indicators (QIs) were developed using a modified RAND appropriateness method to assess the technical quality of care for three common chronic conditions: hypertension, type 2 diabetes, and asthma, in adults in a primary ambulatory care setting in Japan 24, 25 . Briefly, seven primary care physicians and two specialists for each disease were selected as expert panel committee members. Emphasis was placed on outpatient management of chronic cases of the three diseases. Based on a systematic literature review of clinical guidelines for the diseases, 51 possible QIs were extracted. The panel members rated each indicator's feasibility and validity using a nine-point scale. An indicator was defined as feasible if the information necessary to determine adherence was likely to be found in a typical medical record, estimates of adherence to the indicator were likely to be reliable, and failure to document relevant information about the indicator itself was a marker of poor quality. Also, an indicator was considered valid if adequate scientific evidence or professional consensus existed supporting it, and if physicians with higher rates of adherence to an indicator would be considered higher quality physicians. At a panel discussion in April 2004, the panel generated and evaluated six possible QIs to assess the quality of outpatient care regardless of condition, or "cross-cutting" care. Finally, a total of 20 QIs were extracted, five to six for each disease and four for cross-cutting care. The full list of indicators is presented in Appendix. We used ambulatory care QIs instead of inpatient care QIs because ambulatory care has been identified as a heavy burden on hospital-employed physicians in Japan, such that the quality of ambulatory care would appear to be more susceptible than that of inpatient care 26 .
Data on the technical quality of care for each physician were obtained from their outpatients' medical records. Entries for outpatients (over the age of 18) made when the patient visited the participating internist on a specific day nominated in advance by the researchers. Patients were included in the study if a diagnosis of hypertension, type 2 diabetes, or asthma was noted in their medical records, and they had made at least three visits to the participating physician in the previous 2 years. Chart reviews were completed between September 2004 and May 2007 by three of the authors (M.U-O, S.B., and S.M.) in accordance with written review guidelines.
Other Variables
The physician survey also collected the following information: age, gender, specialty, weekly work hours, and time allotted for a routine follow-up. Given previous research indicating the need to also collect data on hospital teaching status 27 , teaching hospitals were defined as hospitals certified by the Japanese Ministry of Health, Labour and Welfare as clinical training hospitals having their own residency programs.
Statistical Analysis
The unit of analysis was the individual physician. For each physician, we calculated the quality score by dividing the total number of eligible QIs for their patients by the total number of QIs, and then multiplied by 100. The overall quality score, i.e., for all 20 QIs, was calculated, as was that for cross-cutting care and each disease category. The quality score indicates the percentage of quality indicators satisfied by a physician among those for which their patients were eligible, with a higher quality score indicating better quality of care. We first plotted the relationship between physician job satisfaction and the quality of ambulatory care. After confirming the linear trend, linear regression models were used to examine the association between physician job satisfaction and the quality of ambula-tory care they provide, i.e., quality score, with a robust standard error estimation that considered clustering within a hospital. Based on previous research, other independent variables examined included physician age [28] [29] [30] , gender 31, 32 , time allotted for a routine follow-up 33 , and hospital teaching status 27 . Finally, we conducted a sensitivity analysis by excluding cases other than those reviewed by one author (M. U-O), because 521 of 568 charts were reviewed by this author, and it is conceivable that different abstractors might have judged QI differently. A P value of <0.05 was considered significant. We used Stata 9.0 (Stata Corp, College Station, TX) for all analyses. This study was approved by the institutional review board of each participating hospital.
RESULTS
Of 68 consenting physicians in 13 eligible hospitals, 57 returned the physician survey and were included in the study.
Complete physician data sets were available for 53 of the physicians, who constituted the analytical sample ( (Fig. 1) . The unadjusted results indicated that physicians in teaching hospitals, female physicians, and physicians who allotted longer times for a routine follow-up were statistically significantly more likely to provide better quality of care (Table 2 ). Both the unadjusted and adjusted results indicated that physician job satisfaction was not significantly related to overall quality (Table 3) . Further, satisfaction was not significantly related to the quality scores of hypertension (coefficient −3.0, P=0.22), type 2 diabetes (2.5, P=0.44), asthma (8.0, P=0.21), or cross-cutting care (−0.4, P=0.76). In a subgroup analysis of PC/ GIM physicians (n=36), no association was seen between physician satisfaction and process quality. The adjusted results also showed that working at a teaching hospital was significantly associated with a higher overall quality score (Table 3) .
In the sensitivity analysis that excluded a small sample (47 charts) reviewed by two of the authors, results for the 521 charts reviewed by one abstractor only were closely similar to those for all 568 charts (1-SD increment of job satisfaction: coefficient 0.6, P=0.74; teaching hospital: 9.9, P=0.02).
DISCUSSION
In this sample of hospital-employed physicians in Japan, no statistically significant association was observed between physician job satisfaction and the technical quality of care when measured according to whether patients were offered recommended services (QIs). These findings seem inconsistent with those of previous studies, which have suggested significant relationships between physician dissatisfaction and riskier prescribing behavior 9, 13 . This discrepancy may be because the element of technical quality of care measured in this study (technical care focused on process qualities) differed from that in the previous studies (medication safety). The number of eligible QIs and the quality of ambulatory care varied substantially. Previous studies reported similarly large variation in the number of eligible QIs 34, 35 , although the variety in the present study might be explained by the fact that the number of patients varied by physician. Previous studies also reported similar variation in quality of care 34, 35 . One possible explanation for the wide variation in technical quality observed in this study may be the lack of monitoring systems for technical quality of care in hospitals in Japan. The working environment of Japanese physicians is not necessarily satisfactory 36 . Japan spends only 7.9% of its GDP on health expenditures, which is below the OECD average, and the number of physicians per capita is far lower than the OECD average 19 . Average work load of the present sample of physicians was about the same of that in a previous study of more than 1,000 Japanese hospital-employed physicians (weekly work hours: 60.0 vs 58.9; number of night duties per month: 2.8 vs 3.0) 37 . Given the relatively poorer working conditions of Japanese physicians compared with those in other developed countries, a possible explanation for the null association between physician satisfaction and the technical quality of care may be that Japanese physicians generally take pride in their knowledge, skills, and sense of mission in serving , and place priority on fulfilling their job responsibilities even if they are personally dissatisfied or stressed. The sacrifice of job over family is a common and well-known phenomenon in Japan 38 , and the occurrence of so-called "karoshi" (death-by-overwork) of hospital-employed physicians is increasing 39 . It is also possible that the use of electronic medical records and multidisciplinary teams may play a role in the lack of association between technical quality of care and provider job satisfaction. We believe this was not the case in our study, because among the hospitals involved, only one used an electronic medical record system that did not include functionality to help physicians maintain a high quality of care, and none of the hospitals had multidisciplinary care teams for management of the diseases we studied.
Among our other results, the finding that hospital teaching status was associated with the technical quality of care confirms the results of previous studies. For example, Ayanian et al. reviewed studies that compared the quality of care in teaching and non-teaching hospitals and reported that the quality of inpatient care in teaching hospitals was higher 27 . A possible explanation for this difference is that academic environments with resident training programs lend themselves to higher practice and quality standards. Our study has several important limitations. First, our findings are limited to samples of hospital-employed physicians and their outpatients with hypertension, type 2 diabetes, and asthma in Japan, and may thus not be applicable to other countries or practice settings. Second, there was a degree of nonresponse at the level of recruiting participating hospitals and physicians, and some consenting physicians did not return the physician survey. We do not have sufficient data to evaluate possible response bias among physicians who did not return the survey. We do not have either sufficient data to know if participating physicians were playing a leadership role or not, and this might represent a source of bias. Third, the physician sample in this study was relatively small, and a larger sample of physicians might show a statistically significant relationship between job satisfaction and the technical quality of care. Even if the association is statistically significant, the coefficient seems too small to be meaningful in practice. Fourth, the nature of the technical quality of care as measured by QIs reflects the quality of care for the previous 1 or 2 years, whereas job satisfaction was assessed at a single time point only. Although the scale used in this study is reliable and validated, job satisfaction may not have remained the same during the period over which QIs were assessed. Finally, quality scores were derived from information available from medical records only; nevertheless, while medical record documentation has been shown to be an imperfect reflection of actual care provided 40 , poor documentation is itself correlated with a poor process of care 41 . In summary, physician job satisfaction in this sample of Japanese hospital-employed physicians was not significantly associated with the technical quality of care, as measured by QIs targeting multiple common diseases. Erosion in the quality of care associated with an increase in physician dissatisfaction is a worldwide concern. Our finding that the technical quality . Figure 1 . Relationship between physician job satisfaction (GJS) and overall quality score. The X axis indicates global job satisfaction score, and the Y axis indicates the percentage score of the quality of care offered to patients by each of 53 physicians. A statistically significant linear trend between these two scores was not observed.
of care, as focused on process qualities and measured by QIs, is independent of physician job satisfaction may help allay concerns about the current medical system. Nevertheless, our study does not guarantee that the lack of an association between physician satisfaction and the technical quality of care will continue to be observed in situations where poor work conditions of hospital-employed physicians are left unimproved. Close monitoring of this association is warranted. Tables 4 and 5 . If a patient begins a new prescription medication, the medical record at the follow-up visit documents its side effects and effect on the targeted symptom 58 4 Assessments and plans are evaluated at least every 6 months 94
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